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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 



_ sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 



, filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 
pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description; 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation fiimished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

fiimished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)),** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17), 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2,3,6-13, 15, 16, 18-31 



1,4, 5, 14, 17 



8,26 



1-7, 9-25,27-31 



1-31 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



1. Claim 1 

Document 1 [JP, 6-1 12820, A; Fig. 6] cited in the ISR discloses a phase lock circuit that has 1) a 
first feedback circuit (PLLl) for generating a second clock signal (OUTPUT) whose phase is locked to 
that of the inputted first clock signal (INPUT), and 2) a second feedback circuit (frequency difference 
detection circuit 2) that generates the aforementioned second clock signal at a frequency approximately 
equal to that of the aforementioned first clock signal. 

2. Claim 2 

Document 3 [JP, 6-303133, A; Fig. 1] cited in the ISR discloses art in which the following are used 
in a frequency locking loop: 1) two conversion circuits (conversion circuits 1 and 2) for converting the 
frequencies of two signals into voltages (i.e. each conversion circuit carries out conversion for one of the 
signals); 2) an adder (subtracter 3) that adds the outputs from the two conversion circuits. 

Furthermore, as can be seen from the disclosures in document 2 [JP, 8-139597, A; Figs. 1 and 4], 
the following constitute well-known art: 1) in the case of a phase lock circuit provided with a frequency 
control section (compensating circuit 15), using a current-controlled oscillator (ring-oscillator-type 
current oscillator 22); 2) using a conversion circuit that converts the frequency of a signal into a current 
(note that in Fig. 4, the frequency of input signal CTN is converted into current Ic) as the frequency 
control section. 

It is considered that a person skilled in the art could easily have invented the invention of claim 2 
based on the invention of document 1 and the well-known art disclosed in documents 3 and 2. 



3. Claim 3 

It is considered that a person skilled in the art could easily have invented the invention of claim 3 
based on the invention of document 1 and the well-known art disclosed in document 3. 



4. Claims 4, 5 

It is considered that the invention of claims 4 and 5 is the same as that of document L 



5. Claim 6 

It is considered that the invention of claim 6 is essentially the same as that disclosed in claim 2, 
and thus that it could easily have been invented by a person skilled in the art based on the invention 
disclosed in document 1 and the well-known art disclosed in documents 3 and 2. 

6. Claim 7 

It is considered that the invention of claim 7 is essentially the same as that disclosed in claim 3, 
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Continuation of Box V (Citations and explanations): 

and thus that - as with the invention disclosed in claim 3 - it could easily have been invented by a person 
skilled in the art based on the invention disclosed in document 1 and the well-known art disclosed in 
document 3. 

7. Claim 9 

The document [JP, 7-234741, A (Toshiba Corporation), 5 September, 1995; Fig. 1; (Family: 
none)], which was not cited in the ISR (this document shall be referred to as 'document 10' for the sake 
of convenience), discloses an information processor that has 1) a clock generating section (clock 
oscillator 5 and variable frequency divider 6), 2) a clock control section (output port 10) that controls the 
clock signal outputted from the clock generating section, and 3) a logic section (CPU3) that processes 
data based on the clock signal generated by the clock generating section. 

Moreover, document 1 discloses a well-known clock generating means comprised of 1) a first 
control signal generating section (PCI 1) that generates the first control signal, which represents the phase 
difference between an input signal and an output signal, 2) a second control signal generating section 
(DFD2) that generates the second control signal based on the input signal and the output signal, and 3) a 
clock signal generating section (VC015) that outputs a clock signal based on the aforementioned first 
control signal and second control signal. 

It is considered that there would be no especial difficulty in adopting the above-mentioned well- 
known clock generating means as the clock generating section of the invention disclosed in document 10, 

8. Claim 10 

The clock control section (output port 10) of document 10 also controls the clock signal based on a 
control signal provided from the outside (see the disclosures in document 10, page 3, left column, lines 
13-16). 

9. Claim 1 1 

It is considered that the invention of claim 1 1 is essentially the same as that disclosed in claim 9, 
and thus that it could easily have been invented by a person skilled in the art based on the invention 
disclosed in document 10 and the well-known art disclosed in document 1. 

10. Claim 12 

It is considered that the invention of claim 12 is essentially the same as that disclosed in claim 10, 
and thus that it could easily have been invented by a person skilled in the art based on the invention 
disclosed in document 10 and the well-known art disclosed in document 1. 

11. Claim 13 

As can be seen from the disclosures in the document [JP, 63-25715, A (Hitachi Microcomputer 
Engineering Ltd.), 3 February, 1988; Fig. 1; (Family: none)], which was not cited in the ISR (this 
document shall be referred to as 'document 11' for the sake of convenience), the following constitute 
well-known art: 1) operating the clock generating section (OSC) and the circuit to which the clock signal 
outputted from the clock generating section is provided (LOG) at different power supply voltages (VI, 
V2); 2) providing an interface means (LS) for transmitting the clock signal. 

It is considered that there would be no especial difficulty in applying this well-known art disclosed 
in document 1 1 and the well-known art disclosed in document 1 to the invention disclosed in document 
10. 

12. Claim 14 

Document 10 discloses an information processing system that has 1) an information processing 
device (CPU) that processes data based on a clock frequency, and 2) a circuit that is connected to the 
information processing device and outputs the internal state (voltage detector 7 and input port 8); the 
clock frequency of the information processing device can be varied based on the aforementioned internal 



International application No. 

PCT/JP98/02870 





Ii^l^tional application No. 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


PCT/JP98/02870 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of Box V (Citations and explanations): 

state. ' - 

13. Claims 15, 16 

It is considered that the invention of claims 15 and 16 could easily have been invented by a person 
skilled in the art based on the invention disclosed in document 10 and the well-known art disclosed in 
document 1. 

14. Claim 17 

The invention disclosed in document 10 also changes the clock frequency based on the residual 
power supply capacity. 

15. Claims 18, 22 

Document 5 [JP, 3-212022, A; Fig. 3] discloses a switching circuit composed of a current switch 
(MOS transistor Ql 1) for which the control electrode is forward biased, and a voltage switch (transistor 
QIO) for which the output is connected to the low voltage electrode side of the current switch. 

Moreover, as can be seen from the disclosures in document 6 [JP, 2-154521, A; Fig. 1], using 
complementary output voltage switches (Tl and T2) as the voltage switches for driving a current switch 
(T3) constitutes well-known art. 

It is considered that the inventions of claims 18 and 22 could easily have been invented by a person 
skilled in the art based on the invention disclosed in document 5 and the well-known art disclosed in 
document 6. 

16. Claim 19 

The current switch (Qll) of the invention disclosed in document 5 is also such that a constant 
current flows during continuity. 

17. Claim 20 

As can be seen from the disclosures in the document [JP, 5-102830, A (NEC IC Microcomputer 
Systems Ltd.), 23 April, 1993; Fig. 1; (Family: none)], which was not cited in the ISR (this document 
shall be referred to as 'document 12' for the sake of convenience), the provision of voltage dropping 
means (resistors 7 and 8) between the power-supply-side electrodes of voltage switches (transistors 5 and 
6) and the power supply is well known. 

It is considered that the invention of claim 20 could easily have been invented by a person skilled 
in the art based on the invention disclosed in document 5 and the well-known art disclosed in documents 
6 and 12. 

18. Claim 21 

As can be seen from the disclosures in the document [JP, 6-120802, A (NEC IC Microcomputer 
Systems Ltd.), 28 April, 1994; Fig. 1; (Family: none)], which was not cited in the ISR (this document 
shall be referred to as 'document 13' for the sake of convenience), connecting an amplitude adjustment 
means (transistor 105) to the outputs of voltage switches (transistors 101 and 102) constitutes well-known 
art. 

It is considered that the invention of claim 21 could easily have been invented by a person skilled 
in the art based on the invention disclosed in document 5 and the well-known art disclosed in documents 
6 and 13. 

19. Claim 23 

As can be seen from the disclosures in document 12, comprising a voltage switch of a CMOS 
inverter constitutes well-known art. 



20,Claim 24 

Document 8 [JP, 63-194419, A; Figs. 1 and 3] discloses a phase lock loop circuit equipped with 1) 
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phase comparing circuit 10, which has two output terminals, 2) charge pump circuit 20, which responds 
to the output from the phase lock loop circuit and charges/discharges the capacitor of a low pass filter, 
and 3) oscillator 40, which is controlled by the control voltage signal generated by charge pump circuit 

20. Charge pump circuit 20 is equipped with two current switches that charge/discharge the 
aforementioned capacitor in line with two signals outputted from the phase comparing circuit; each of 
these current switches is equipped with a current switch means (transistors 23 and 24) and a voltage 
switch means (inverters 21 and 22). 

Furthermore, with regard to the adoption of a- current switch for which the control electrode is 
forward biased as the current switch means, see Fig. 3 in document 5 (transistor Qll). 

It is considered that the invention of claim 24 could easily have been invented by a person skilled 
in the art based on the invention of document 8 and the well-known art disclosed in document 5. 

21. Claim 25 

Document 7 [JP, 3-235425, A; Fig. 2] discloses a D/A inverter that is equipped with a number of 
current switching circuits that 'have binary weightings' (SO'-S?); specifically, one current switching 
circuit is provided for each bit of a digital input signal. 

Document 5 discloses a current switching circuit composed of a current switch (Qll) for which the 
control electrode is forward biased, and a voltage switch (QIO) for which the output is connected to the 
low voltage side electrode of the current switch. 

Moreover, as can be seen from the disclosures in document 6, the use of complementary voltage 
switches (Tl and T2) as voltage switches is well known. 

It is considered that the invention of claim 25 could easily have been invented by a person skilled 
in the art based on the invention of document 7 and the well-known art disclosed in documents 5 and 6. 

22. Claim 27 

The current switch (Qll) in the invention disclosed in document 5 is also a MOS transistor. 

It is considered that the invention of claim 27 could easily have been invented by a person skilled 
in the art based on the invention of document 5 and the well-known art disclosed in documents 6 and 12. 

23. Claim 28 

As can be seen from the disclosures in document 12, comprising a voltage switch of a CMOS 
inverter constitutes well-known art. 

Accordingly, it is considered that the invention of claim 28 could easily have been invented by a 
person skilled in the art based on the invention of document 5 and the well-known art disclosed in 
documents 6 and 12. 

24. Claim 29 

The current switch (Qll) in the invention disclosed in document 5 is also a MOS transistor. 

It is considered that the invention of claim 29 could easily have been invented by a person skilled 
in the art based on the invention of document 5 and the well-known art disclosed in documents 6 and 13. 

25. Claim 30 

As can be seen from the disclosures in document 12, comprising a voltage switch of a CMOS 
inverter constitutes well-known art. 



Accordingly, it is considered that the invention of claim 30 could easily have been invented by a 
person skilled in the art based on the invention of document 5 and the well-known art disclosed in 
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26. Claim 31 

As can be seen from the disclosures in document 12, comprising a voltage switch of a CMOS 
inverter constitutes well-known art. 

Accordingly, it is considered that the invention of claim 3 1 could easily have been invented by a 
person skilled in the art based on the invention of document 5 and the well-known art disclosed in 
documents 6 and 12. 
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(57) Abstract 

A PLL circuit operable in a wide band 
comprises two loops, i.e. a loop for feeding the 
output of an oscillator back to the oscillator 
through a proportional control section, and a 
loop for feeding the output of the oscillator 
back to the oscillator through an integral 
control section. The proportional control 
section controls the output frequency of the 
oscillator and produces a control signal from 
the difference between the input and output 
signals. The mtegral control section controls 
the phase of the output signal of the oscillator 
and produces a control signal from the phase 
difference between the input and output 
signals. The integral control section for locking 
the phase by applying a current-controlled 
oscillator to the PLL circuit comprises a phase 
comparator, charge pump circuit, a V/I 
conversion circuit, and a T/l converter. A 
current switch circuit comprising a current 
switch having a forward-biased control 
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15 mmx^y^it. ^mmm^mf^t^^r)izLxhJ:\.\ 

mmn^t. mmE.x^ y^cDiniju. m^<^Tx^nx\.^^mMx^ y^-o 
20 i&mEmmmmm^. ^mmx^ y^^mmt6mmit^-^6o ^nizj^K^. 

25 c CT. mmx^ y ^omnrnt lx. mmtmniti^mmE 

ytm^^x\.^6o commnrntiw^o^Ex^ y^a^ mmtiitii^ 

ymfii^-^'^izmmt^z.tii^x^^o 
ttz. nmx^ y^omnm^. mmn^ihtim^^t^mBEx^ y^-xm 
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5 

10 H 6 {i*^B^® F/ I ^^^(DWmf$.^yFLtzm-CS6o 

mi A, 7 B{i^n^'nii6Tvi^LfcF/ 1 w.^i^oAtiiMi^^TTsLtzmr- 
15 mi 0{i:^mMojt:^^PLLm^<Dmimfti^7rsLtzm'c$>^o 

mi 1 {i*^B^o;z:^^PLL[Hl2&®Atii:(j4#&<^^L/c^T*,So 

m 1 2 {i^^BjojE^ticP L Lmi^comomfi^^Trs Lfzm-C'$>6o 

^yFLtzMX^^o 

m 1 7 (i 2 mMWi^-^^ ^u-fu^zy -^Kmh? l LW(Dn-(DWMn.M 
25 ^m^Tf^uzmxhho 

^1 8{i^l l(DM:W^fl^^ ^u-fu^'y-^omimi^^yr-Uzmx-^^o 

m2^\iif.mnxmwmmmcomu^(D-'m^muzmvh^o 
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5 ^25 \tifmn(Djmm l l iHi«s-^mgftx>r ^ =f-^mm uzm^om^iSL 

10 ^ 2 8 {iH 2 8 IC/Tf *^B^£Dm-^JfeBSO|^?g|aj;^.T^tglT*-So 

m 3 0 (i^nB^oteo^oiEX'f .y ^m^om^mimv^ho 

m 1 {c*^Bja)i2:^^p Lhmi^^mm-^fz^omif-mf^^y^to zti\,t. 

15 ltW]^g|5 3 0 0 0 . mW#g|5 2 0 0 0 . 1 0 0;6^t>«$n. 

1 0 0*Nt>O£tJ;^<£rifcTOjiIg)5 3 0 0 O^^tT^^fll 0 ^^■y^^Y^<yi; 

20 sv:fy^ih^^n^mmms 1 m^mm^2 o o oiz^-oXAtim^n 
s i nt^jmi 0 0(D^t!m-^^sv:fy-ih^^:^n6mmms2t(Dmic 

*i^H^(7)i2:^^PLLi5]?&{^*.%>TJt«im 3 0 0 oi,mm^i o ooai^ 

25 «t-^s 1 ^^f&t^o ttz. mi^um^2 0 0 oti. ^ji^i o omm 

c<Dj:r)izmf$.Lfzji:^i^PLLmmt^ tiritmmmu3 o o oiz^K>mm 



wo 99/00903 PCT/JP98/02870 

7 

PLLEJSfi. 0 0 1 Lxmmmmm^mm cot. ccoif/Fto ) 
^mmLtzh(Dv$>fo. muz7jkLtz}tmmmm3 o o o^2ocdf/i^^§§ 

3 0 0. 4 0 0 cbm»tttomis]^ 2 0 0 iZj:-oXmj^U 2 0 0 0 ^fe 

ffiJt^^^T OO. ^ + -v?^^>yiEl«S8 0 0{CJ:t)^ML/ctOT^-z>o tfz. 
10 CCOl 0 0(Dai;^j^&|jcf v(±T^^:x-x^-li:<^ligt'5fcJ6®7V«y^7 
P-y>^lHl?S (F/F) 1 5 ORO'^^ji^e 0 0 ^^^^ LTi:l:»lW 3 0 0 0. « 

i^mmB2 0 0 o^m^^n?>jioizm!^^nrK^6o 
xmrn-t^o &.mitfm^^7 o o TA:^jii2^ij[ f i nRmmm'^mfFBo^ 
n^9 0 o^^Ltzmmm^xcco I o o^mmt^o ccoi ooi^^i^&ti 
]ti3tiH]?&7 0 o^At^n. Mi^mziiiM§^2 5(DmtAtiiE^(D&mtf}< 

20 ^fc. Jt^iJ$i|M3 0 0 0 iZ^^jl-zfSmz-^UxmMt^o Atl^fl 0 
^^^AtJ^ntzAtlM'^^W^f i nOA:^ft-^{iit||'^c7)Mn/:F/ I^g|^4 0 

0{Ccfcoi5^ii»i£i c{c^^$n. m»?t*awiHii?& 2 0 oxi^m^tixmwmM 
I vi/dioTccol 0 0{cA:t>$tiao CCOl 0 o(i. mmm.1 vizmc 

X&ijm/^nf v<Dii!,tlim^iiitlt6o C(7){±J:fjOT{iF/F 1 5 0 t^M^, 
25 SS6 a 0{CJ:0 1 /N(C5^j^$tlTF/ m^||3 0 O izAt^tltiitimmi o. 

/iiHi?S6 0 ooai;(3^^2 ^(om^mtAtsmm.t i nic^L<nk-5o 

CCl?A:(3l8ilOF/I^^^4 0 0fe^ctO''J§iiM®F/m^^3 0 
^^tl-e'tlKl (MHz/jt/A). K2 (MHz//zA) tt6t^Fyi^^ 
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8 

113 0 0. 4 0 O<DAlHtimKlt^<Dm0k^i!)<^'t^o 
rc= Kl • f i n 

^ (1) 

I o= K2 • (f v/N) 

5 t tzmmmnm^ 2 0 0 <Dummm<+6^±^\.^tt^ i i c = i o tt^^t- 

(2) ©J:-9{c/j:^o 
Kl- fin= K2-( fv XN) 

^ ^ ^ ( 2 ) 

f v= (Kl/ K2) . f i n 

10 ^ (2) 2oOF/Ii^|^^3 0 0. 4 0 0 ^|5l-^|fcO|Hl-IlIS§t=fp^ 
<hK 1/K2 = l;&^'fiJc3:L. C®Jf^ f v=N • f i n ttl^o o^<5^ 

15 5$: (2) Tr.TT^n^cboJc, z<D%mmmt(DPLLiz^6&mmtms: 

:9-/il£l«&6 0 0 . F/I^^§§3 0 0. 4 0 0 OAihti^mtmm 

m<uii^nrK^6t-ih. ccoi o omw(D!^m<mw^v^'oxh. fz^^ 

20 P L Lm-^OAm-m^ f i n t C C O l O O ®dJ:^j^?^t^c f V <h{i^^^|J(;{>< 

t(Dmm^^^A^<xh. itmmn^s o o o^#t,vu-7'icj;<5. mmizm 
25 comzm 2 L/ctE^^p L immii. 

(1) Am/Siicf i nizitMLXlEmicCCOi 0 OCD£b;tijii!^^ 
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9 

(3) 2-D©F/1^^^3 0 0, 4 0 0^^7X'm\^X\.^6fzi6mm^h'Vy 

(4) S{CF/I«f|3 0 0, 4 0 OCD^m^i&^mmVCCOZOOipjt^M 

^3(iccoi 0 omoAtimmi v-aam^i^^f w<^^mMmmA 

lll3©A{iCC0 1 0 omxcDABitl^m^TrsLtzhiDr'^i). CCOl 0 

ommf v/i vimmi)<:k^<fi^tz-Dnxmmz-J:^'{kmiz.mmmT 

m40mmit. m2izmLtzit^i^p LLm^<Do^. ceo i o ojc^^f 
mmit%m^(Dmfi^=^7r^Ltzh(Dx^^o cofij^^^ticcoi oocDtb^j^^ 

15 LTi^-So A:^jJffi?l 5 LTA:^«»tt2i 5 0 0 7b^ ihcDAti^ntzl^^mm. 

I c{i. ^»iLtoiEiHiiES2 0 oicx-yxmm^ntzFxi^m^otiitimmi ot 
mm^Mo m^Li]Dwm^2 o oiz^<oimn^titzmmim'mm.m.i vttxc 
coi oo{cA;^7$n. CCOl 0 oitzmmmmi vcjscfc/isifcf vcd 

tii;^m^^ai:f;^^o c c-ir. Wt/jn^[H]?S 2 0 0 {i I c <^IE^f4, i o^M.^ 
20 tiiLTA:^L. ^C7)M (I c - I o:> ^mmm I V tLX\.^?,0X\ Z.(Dm 

mmti c- 1 0 = 0 tti6j;:ofmmAcmm^n^o 

^omm?h(DA\iit}^mi.m3<DB<Dj:otmi^tufo. ccoi oooit,^ 
ii^t!mmi,mm±ii:±^n^o -ot^. M4iZ7rsLfzm^(Dmmmcj:ni,mm 

W^f v/I c{i. M'>7&<t5:%i^l^il^o/cj;-5lciti^'^ 
25 *<#S{Cttlfc^jCD(i:fj:^o Z.(DXoiZAliit^^omi^mm^'F/m^^ 
3 0 0 lcj:Ofi^^j§iit^Mit-^Ci{cj:«9. A;^J-e*,6l5^mM I c t 

mijmmf vtommtccoi o 0£D4t&{c(i^^$n-rs mitt^ct 

. C©<fc9lC|£^^PLLlElSS{i. Attl;'J#&*<Iz:l5ffllcMoTII^i4*<{^/cn 
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1 0 

msi,m^K7f:LtzmmiMmm^2 o oiccoi o oonmmj$.^^.Lfzh 
(Dx^^o Ei5{cfci,xT^ .^mf^i^7f:Ltzm^i}<mmaMm^2 o ox^6o m 

1 0. RavjN^»(D4-+^N-v/ij'C4T«$ti-5o mmmmmz o 0{i2 

■o(DAtl^=?- 15. soil -o(Dlht}m=F 3 5 L^5<:® ck 9 ici/f^f-So 
A:^!^^ 1 5 {Cl5^«^ I: c ^A:^ Atl^"^ 3 0 IciiF/ I ^^^3 0 0 

10 h'uymmmitt6o mtoictii c< i o^i^, v^y'^7.^Q^0Yv-( > 
:^75s^ 3 5©$ijisimosi v(d:M'>-r^o z.<DmMMnmn2 o o©m»jff{i h 

^^v'XiS'Qg. Ql 0c7)D>^*^^>X^gm9. gmlOcbLs h^^v^X 
15 i^QScD-rve-^yx^r Sif^i. fiHf«gm9 • gml 0 • rSi/j:^. 

115 {Cfel^T> ceo 1 0 0 {i h5>v'7;iJ')^Q2 1. Q3 1. Q2 2~Q 2 
n, Q 3 2'-'Q3 nO^^^OCMO S >^<-:^CD U V^'t^*:/ Vr5'-etMLT 

20 1 1~Q 1 n. Q 4 1 ~Q 4 n ;6^^>/d:S^«»ttIH]SS;&<}^A$tlT*5D> Ctlt,® 

mimmvk2 o ooai;^5^? 3 5 tmm.t^o 

C<D^o\zWmnmm2 0 O®m»?[m;&<^^S{ci«l>0TCCOl 0 0{i$ij 
ii«»fLl v(D^^I:{c5:tfLT^i6Tffii^i^jg-eccoi 0 0(D£i};^j^i^^f v^^ 

25 \t-^it^Z.tt^X^^o 

mz.Y/ 1 3 0 0 (Dmmmm^-:>\'^xmit^o 

H 6 {C F/ I mm 3 0 0 ©mB4'lHlSS:fM^^to 11 6 {ZTfst?/ 1 ^^§1 
3 0 Oti. CMOSfDy-y v/iy;U^y/<-:J^ I nv 1 <i:-?-oai:^#]CD4- + /-?i/ 
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i()^Q21, Q2 2RO'h5>-:^Xi5'Q2 3, Q24, Q25, Q26I|T« 
I h V 1 OH^^fflijmEti;^ lyyhiy -m^^Ufilt^ h5>>^X^Q27, Q 

A:'j$Si^2 5 7&M^> f nj:^jiz&^©/NVi/xmE7&<A:^}$ti>5<i:s -r>/<~^ 
I nvUiA::^*<h i g h U^yUOBftc-f >/<-:J'tli:^{i 1 o wi^j:*9^t^^°*> 
^CotiO (V) <h^j:^o A:^*M owu-^yuo^jc^ y^N'-rJ^ I n V 1 ©fcli:^ 
(ih i ghttiiO^^^<iy^Co{iV (V) {::3^«^n-&o OTs Mi^l^fX^ 
15 y/N'-rJ'^N'l ow/h i gh^< i^&tt. ^-^^^'y^ C oiiO -vm(D^WiiM 
'^mK)Mto Vtr>X. V!kXK)^y^<-:^izm'^^n6WmHi I =Co • V • 

f tti':>xmi^nf icitmLfz^<j\^7.mmtfs.6o c(DXo>.zLxmh>n6y<ju 
7.mmmMm^mi6xm<. MMimtLxm^u^^o ^zx\ co^Nvuxm 

20 t>^i^^g©:^l/> h i ^-|sI5&©-MJ (Q2 7, Q29. Q33) i^MJ 
(Q2 8, Q3 0. Q3 4) <^)Fa1©iIi||tt7!><££:V^i>fFmfll^g(cMoT^fctl'S 

^r>iz. -(kmk~ikm(Dmm^B.< u ^^-o^^mij - \^y}^i^n,fzH y\i 

C2, C3©$D<¥jt4=--i'/N-->iS'^r^At-'So C©i:9(i^ii)c$nfc:^U>hi 
25 ^-IsIgScDh5>i^X^Q2 7{C^n/c/^VU7.m»Q2 8, Q2 9^mtlXC 
2XWMit^n. Q3 0. Q3 3 ^»5ttlTC 3 T$ bJC^rlft^.tl. «|^6^ICQ 

z<Dm^izxni,i. ii:mmizm^xAt)izitmLtztiit}i:n?>ztib<X'^^o 
mi A, miB\z±mLtzFyi^m3 o o(DA\iitim^mto mi A, m 
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7B«SaimflEVcc = 2. 5V. V^©mffi= 1 . 5Y<Dm^tzm6Am 

ti)<t>i}^?>o AijMR^ f icS^t6m.^^h^i6xmti. 1 0 ~ 1 0 0 MH z ® 

5 ^J\y^itV y yjV, JG^CO.^T h^tl. 1 0 MH z Atim-Cr h U •/jli!}< 0 . 0 
5%. 9 5. 5%(0^^t<5 us&.fHtf^^o 
ttz. X(omnn^^\^±^it?>fzi6lZl,i, 2o®F/I^^^3 0 0, 4 0 

0 (D^m^m-izttni^<^ 0imm ^(of/i mk^xTf-sUz^ o (c, mm 
10 nu w.nLfzmm^^^<iy^^^mz2r>oF/\mmz 00.40 o©^- 

^/c. -oOF/m^^a 0 0.4 0 0©|tj?Jc^d;(9^#{ct'SC<i:(i. i£ 
15 <£-S8(c^fo 

HI 8 © F / 1 ^^si (i. El 6 Tffl I ^fzmmi^m^ a m p i > y^i ^ f / 

4=- + /N--/i?C oCDMli. 3S|[jc«^ >y<-iJ' I n V 1 ^7)m««Ji-ji*{c^i^ 
20 A:^ffliK^IM^n€>o M{c4+/N-->iJ'C l(i^lO;^L/>h^5-lHlg&oA:;^#J 

^5^02 9. Q3 O{c5:tt^m2 07^U>h^5-|5lS§'v^M$tl. m2C!)7!7U> 

25 i©rBl{C{im»ft®U .yy;U^^f£M-r'S/cJ6(D#CR7^;l/i^, R8<i;C2. R 
9(bC3. Rl 0<!:C4^<ffll^bn^o C®^j^lH]gS(cfcl^T(i. ^ 1 O;^ U > 

. itmim-ti^U'^ (10-10 0MHzT2%||) *<li^nSo 
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1 0 

i)^Atl^n^t. ^>/<-^ I n V l^:/hLT> ^^^<'>^ C oiiV c\c-V 6 
(Vd : Q2 l(Dy-(:t-VmmEE) iZ^M^tlh^ >i^X^Q2 7{C«/nVI/X 

3 o^^bA;'J^&l^:^cJt^JL/■cit^Hi;^^;^)<^f t>ti-So msizTfkitzmr-imm 

W.±<DF/ I C 0O^5i:m^ V^n'-^S' I n v 1 *<mM<|iJ 

{c*,S©T^liD}^L/> H ^^-lHliE§<&PM0SlHlS&{CTjfriDiELTl^'5;(:)<. ^ 
10 i^W-f >^<-i^ I n V l^^Jtfe#|{cL/c^^{c(i, micD^l/>h$^-lpl8§:^ 
P M O S iHlSSfC^M LT]IS<:>:JJr *9ig LT f9 

w^i^TTsLtz^m^m 9 iz^^to 

L. T-y^/NVUX (TU) . ^^y^<JUX (TD) ^tiJ:^-r'5o COT^y^/NVl/ 
20 X (TU) , (TD) 5=--i'-v?7f.>yiHlS§8 0 0 {CA:^$tl. 

MzXK)&.m^lz.};L.CtziB^^thtiL. y ^ Ji^^^^'y<i/^CF^zXK^mEy 

Fiz^m-^ntzik. ycoyuy^izAti^n^o 

^ + -i^;f^yy|Hll?§8 0 0;6M^{±};'3^tL/cliffVF(iV/I ^^^9 0 OTM 

»S£{c^^$nA:^iijiai«^A 1 1 1 Lxmmimnm^2 o o izAt^n^o t^. 

25 #.^[nlj?§9 1 0;6M^V/I«f|9 0 0-\F/'I^^^4 0 OOliiM^Atl^n 
Tt^^K Ctl(iV/I^^9 0 0 <&pg-r-5/cis6c7>fc<7)Tr^)'So 

C0mmmnmn2 o o (cti, i|{cf/ i ^gif§4 o o <&/MTA:^^^ife 
y (FF) 15 o(Diiitimm,f oicm^t^tiitjmmi oti)<At^ti6o n 
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1 4 

miMnm^2 o ox^it. ctn^Ati^ti^mm^ijani.. ccoi o oomm 
-yj. ikmit^mi 0 oi}^h>iht]^n6Ty:fy<jix (tu) ^ ^^>^<jvx 

(TD) (i. ^(Dt^VCO^Uy::7CDAtltUiOs T/ m^§§9 5 0 Icj;^) 

5 ^mt<Dfzib(D y - m^mmA 1 2 {c^^^n-So j^. t/ i ^^©j^g 5 0 

Mii^mz. mmiMmm^'2ooizj^^xijam^tifzummmiv' tv-m 
^MMA 1 2 ti}<mmQmm^i 1 oxmn^nx. ceo 1 0 ocD$i]®m^ 

10 I viLTCCOl 0 0lZAi3^n?>o 

T. 2o®F/I^^^3 0 0J^(y^'4 0 0©m»ftf^^^^^ifJIJ;oT. CCOI 

15 -eoft. Atim=F 1 0 cDA:^jili&ti: f i n i liiti^^ 2 i ©tb^^i^IJi f o t 

mzm^mmn. a, miimcDm-i^^m, mmitimoizu^, $t>ic. & 

(TU) . (TD) /^V^X(i«5^$lr#cD^ik{C. gijii'j-K (W $ij 

IHitTT/'I^^gig 5 O^iftLXCCOl 0 0(DAtHzj]U^{;,n. ^©^^ 

^kcDij^yh-y^'iifFchJ^A^o ?^d:*>\ ccoi o oiznt mmfmommitotz 
vxi^^^g 0 0 commiii^^m.m I cm, t/i^^^9 5 o®£« 

Lx\.^^z.t^MW-t6o H-tiCCO 1 0 0©ai:^l2^|J[£7);^/Ncii:^jLTS 

. W}mccco(Dmm-t^mmf)<-mihn?>ctx^^^ m2{iccoi o ok^ 
mcDmrnm^^-^xh. ^tKicco i o oizAti^nmmmm.i vizR 
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1 5 

m 9 o^y'u y ^ommm^^m i o jc^^o tztzim 9 (D&.mim.mi o o 
ty-^-'j^^y-fu^ 0 oti. ccT{i^ll^&LTl^-So Si o{c:fo{j-$'A. ai:tj 

#1©F/I^^^4 0 0. 3 0 0 5fe{Cia 6 , il7A. 117 B 

{^IJfeBJ Lfcfc®<h|nll:-eab6o CCOl 0 0 (DV y^^ti^ >^ Amp I 

^Amp<DmWjti!itll,itiitl^<yyTl 2 0 LT^^^^^I^ f v©fi^<&tb:^ 
f So tbll^<-y7r 1 2 0{iQ5 1~Q5 5 ?:>^b>/cj:SMl/'> K 

»a :^^<-i5^7>-/rri V3. I n V 4TlMLTC>>So V/m^^9 
0 Oti h5>>^Xi5'Q4 1-0 4 m^'<^TX-^>y<-:$' I n v 2i!}^h>mm 
10 LT:fe *9 > 'e0tii:^{i h 5 > X iJ' Q 8 O K U >#lTrlS^S»lE I 

Ql l;!:>^^>^^btlT^.^So -eUTT/I^i^^Q 5 0(DAtHm^5 1.5 2 

«fcO-^;it>tL. tB:^{im^L*n^lElS&2 0 0 ® >i^x:5'Q 1 3 {cin;ibtiTC^ 

mmm^m^Lx^m^c coiciM^6 z. tx^6o ^(D^^&^tmm^-^^^x 
VF mmmoma^mm hqa i~q4 5(Dmw}7>-fxmm^^^^n. h 

^Vv^XrJ'? 1. 7 2®7^Uy h$5-^:A~LTCC01 0 0 ©MlSlllg^i I v(C 

25 /m^^ 9 5 0 {Cj:oTll4$n§o P:^*:6^{C{ih5>-:^Xi5^Q7 2. Q7 5 
0^mo^LlEl?SiX^«y^h5>-:?Xi5^Q7 3. Q7 6 nxi^ -So ^i^5 
1. 5 2{c{4m^fl7 0 Oi)^i^07yZf (TU) , ^':7 y (TD) ^-^yl^xm^ 
lCctoTQ7 3, Q7 6{i^>L> -E:©^PB^©/NVl/xm&5L{i±iS!i L/c^i&©V/ 

-i^^^fff9 0 ocDtiitm-mziMn^n. ceo i o o<D%mmm.tu^o 
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1 6 

tfRv^mmmoF/i^t^ms o o. 4 o o<Dm^^t>itj§Mmmiz^^^x. m 
1 1 (ci^-Tch-pic. ceo 1 0 0 izimmm<^6m^izi,Atim^no f i n 
(f i n (H) ) , i£ (f i n (L) ) mmmm^^mMi^^f vO^C^ 

ommmmi v^micLx\i^^(D'c\ mmm-^^(Dmmmm±A{ (d. ±a 
f (H) {t^n^'ncDmi^^f V (d . f v (h) icitrnttzmmisjEmit^ 

LTIS^r- § ^ C i {i. It^^ P L L lHl8S{C:fel ^T U - y X^CD^^:^:^ 
S (F/V) {CctoTt>l5j^{c|||^t-^c:<h;&<T'§>5o 

15 SI 2{±. m.mmmmmmvcotF/v^i^^icj:-oxmfSLLtzii:^mp 
LL^^^7r.Lfz^(Dx^6o }tmmm^3 o o oizmmt^r/v^^^s i 

0. 4 1 0{il^-rn^>F/I^^^3 0 0 . 4 0 0£D{i}:f3!;|giJt^^ML/c^M 
iLTl^^o cnii. F/V^i^^3 10.41 0 OAt±5:^#ttC!)itlli4^tftft 

ii(±M L/C J; 9 {c^^||Jf^#f4^:tt-'S^!S§5{Cc}: oTJt^^P L Llnll^^^ 

nt Lx^^BMomm LLmn^mmt^z-tmizmx^^o 
mi zit^u-y^^^mi^tLxft^i^.PLLmitt^^mLfz^^^uzfu-ii 
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1 7 

6jzib(Dmmm 1 0 1 0 mm^i 0 1 o(Dmmm'mmmt?>mmmm 

(CPG) 1 0 3 0. ^^^1 0 1 orm^ntz^uy^mizm-^K^xf^ 

-^omm^n-om^ 1 2 2 o tmn^ 1220 tmmmmn^ losot 
5 (DfsVzmm^nfzm^<::^i 2 3 0 2:»^t>M$:tLrl^-s>o ^^§§1 0 1 oii. jt 

^^PLLE?^! 0 1 U 1 0 2 K ii^^i 0 1 3. 1014. 1017. 1 
0 2 3 . 1 0 2 4.5^^^1 0 1 2. 1 0 2 2. 1 0 2 7 . /<.y 7 r 1 0 2 6 . 

10 -^ol^f^t^*^0gip^p.y^<^^^RllI 0 1 7-eiMi;^L. mn^ntzmm^a 

y^ii^mmi 0 2 T-^^^-JiL/cMJcj^^ilcPLLlHlggl 0 2 1 ^A^^tl^o 
e^^PLLlHigli 0 2 l*^t.^Dtli:^{i. 1 o 2 3. 10 1 Z^Atl^tl 

^chifctc. ^<.y7Tl 0 2 6 ^^LTai:^ii^CKI0S:C>PLL|nl?Si o 1 1 
-^A:^$tLSo lt^^PLL[HlS§l 0 1 l:6^t>©ti};^(iiiiR^l 0 13. 10 2 
15 ^(D^^tzmni^l 0 1 3. 1 0 2 3 {i2'D(Dmm?LL^ 

SSI 0 1 1 . 10 2 l©tiJ:^^^{:^T^,^f=n;&^-:;^^^$f^■r-5o mmi 013. 
1 0 2 sxmn^ntzmmt. ^n^-n^m^i 012. 102 2^A*^nso 

mm I 012. 10 2 2{iA:^$ti/dI-t<&3o(7)Mnj:o^c^^^oft-i-(c^ 
i^t^tor^^o mm I 0 1 2(cJ:oT5^ji$n/cM(iiiil^^l 0 1 4{c 
20 ctoT. ^'>f'n;{l^2o;^;<iitR$t^l^g(J^.^'y^ I 0<i:>^<j:5o 1 0 2,2{CJ: 

-^T. 5^ii$n/cfi^{i^^f|l 0 2 4 {cJ:oTV^•rt^;i^lo;:><^iR$t^j^^7^ 
Dv^P^ch'k'^o ^/c. ^tl^'no^^jifl 1 0 1 2 . 1 0 2 2;()Nb>(7)|li;^{i^ 

n-e'nPLLiHig&i 0 1 1. i o 2 i-x^^-K/N'-y^^n^o 

C PG$im 1 0 3 0 (i. m^MDO-- 2 (Dm^itlZ J: mmf)^P>(D^- K$i| 

RQCR) 1 0 3 2(Dimi:ij^fo^uy^mmmmm^i 0 3 i-cji^^i 0 

1 3 . 1 0 1 4 . 1 0 1 7 . 1 0 2 3 . I 02 4^mmt6ti^\Z. PLimm 

1 q 1 1 , 10 2 1 om-i^^Mi^m. p^sui^ D .y ^cD5>jiit. i^a^ P y iJ'CD^^ 
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1 8 

5 ©IS^{cgo^.^T. ^^^1 0 1 OO^j^^i 0 2 immi. ^a^^om-^ 

mi 4(i/<«yT-';ifc^s^aiiHig&i 0 5 0 omi^^TskitihcDx^^o ^<yv-^} 

^BMtiimi 0 5 Olt^'^mMWA 0 5 I, ^J'-'T^-Kl 0 5 2. i^l^L^l^ 
mVTH^^t6^yy<~:$r 1 0 5 3. fiV^ L^C^MVTL^^Wt-'g.'l' ^/N-iJ' 
10 1 0 5 4. xZF-^l 0 5 5T';^fiJc$tlSo -o(D^>/<-^i 0 5 3. 1 0 5 
4(DAtHz\t^mmMl 0 5 l-e/<^TX$tLfci?V:t-Kl 0 5 2 OjI[|;^lS]j^ 
TmE;6<Si^«E V R E F i LTA:^ $ ti. M^mE V REF<b>'<'yxUBAT 

VTH<VREF^VTL. VTL< VRE F®t«c.^T*^o 

tcfc<. c©ii^{i/<-yxyt^^ailH]gSl 0 5 0cDtB:/3<^^^MD0~2^/h 
20 LTA^'jt-So 

fiJcJcol ^Ta^B^ L/c*<. C P G$iJ ^ o -t -y if tl-5^aiHl 

PLLsp<j:yo-t.y if tt>^gp;j<^/j: ^ mmmExmr^t a y d -tr .y f - 
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1 9 

1 6 IC.Tt J: 3 . 3V<i:l. SY(Dmi^i^^<DUK;l^^^y:^yj,^x^ 
}^W(r7fLfz^^iZl'KjV^^y( >/<-^ 10 6 1- 1 0 6 8 ^EltSo 

>/n'-^ 1 0 6 i'-l 0 6 Siiiui^y ^ T.U'y 3-Jiy(DU^^^ 

mLfz^^{z^\.^xmmt6o m 8(i. zcDm^(Dmf&^T^Ltzh(Dx^i)}^ 

l^^ji^lZUKJl^i^-i y^-y 1066-'1068. 1071-1074 

15 ^legtSo c®^^(iPLL*mM. Bvxmi^i-^fzi6i&mnmt!x^^ 
c i . mm^ -=17 1 n~ms./-fu -tr x oxtm-^ - >5i^7&<^^ c <j: s 

■^iT^t-WitX^^OXl Pit (AS I C-fl:) L^l^o 

^Afc. cntT{iyot.yi^-i^T^fd:-:>fcm2iM^^*-r'5^^icg£#opL 
20 muzx')\z^mx^^mmm<. ^n,^'n(DnM^z]t.\:x?LLmi^ffi^ 

y l^- IC^ L T i,Jt^m P L L iHliESO^M^^x. -5 C i 4^ iiffl t C <i: jiJ^Tr i S o 
mi 3X7r:Ltz-7^ C'uzTj^-i-y^^m^^xmf^Ltz^^^yi/T.'rl. 
25 ^mi QlC^fo CO^-f 3>->XxA(i, v^^pyD-ty-y-l 2 0 OCD^SP 

(cgip^ D -y ^^^igf Sl^ig^ 1 0 0 0 i, :iommi^ □ v 

(5^se) -rs/ci^©^ D .y li'^^gei^ 1 1 o o ^^u co^ie^ 1 1 o o (Cct ^) 

_-/o-lr.ylM 2 0 0, ^5^Sei^{Cj;oT^S2$tl/c^p.y:J';^A:0<i:L^ 



wo 99/00903 2 o PCT/JP98/02870 

"7'1'^5'o7'^-t.y-^t;&^t>©M^^^<Xl 5 0 O^tiitlLfzK). ttz. ^<X1 5 0 
SSI 4 0 0 . ^uy^ii^mm^ih<D^X3y^^^i^r. ^l-gP^flicDx-iJ^CD^ 

^tKi^noAintmmi e o i-i 6 o ni)^i^mj&^nx\.^^o ztn^^^^ 

5 P7°P-b.yif 1 2 0 0, >^7i-Xl5IgSl 4 0 0, AlHtim^ i 6 0 1-1 

6 onii. ^n^'ni^mizij:mi$,PLhm^i 210. 1 4 1 0, 1 e 1 1-1 
10 m^-^. -etL{c:IHI^L/c^i^{cSo^,^T>*y i 3 0 o^orc^-tx^mK m 

aSPl 2 2 0 TrMS?gm^ff-3o l5l^{cLT. ^>^-ya.^X©^l 4 0 0. 
Alii:^a^l 6 0 1 - 1 6 0 n{i^5'D.y^5'^}■ael^*^^>^{:ffc^D.y^^lc|5I^LT 

15 OIzr^^PLLlHlg&l 2 1 Q^CD^Uy^ \-t3{t^ Ml 2 (D9m!7 u ^ {7 

Z.O^^U i/X-rJ^iCit^m. P L L m^^m I. ^ S C i {C J: 0 > ggl^^O ^ d 
•y <t-§ch<ht{c, ^<^o•/o-t.y-t^, ^>^-7x-XIhI 

CC{Cf:L/^:-7^ i^Dyp-fe.y-9- 1 2 0 0, >i5^-7 x ^ X[h]?S 1 4 0 0, 
AtB;^K 1 6 0 1 ~ 1 6 0 n li^n^^n 1 o(^2ii^i$:S^±{c;^^$nS 

x^6o ttz^ 1 3 0 0 ^^i6x:inih±x^ I ^ y-f±izmfi^t^m^ 

{t. loOit^JiPLLlHlg&-e-7'r^o7'p-fe.yi^l 2 0 0. >l'>^-7x^X 
25 |s]S§i 4 0 0, A^attm^l 6 0 1-16 0 niz-^^ a y ^ ^Mlt6^olzmf^ 



wo 99/00903 2 i PCT/JP98/02870 

10 mmiBM^m 2 0 0, ^}y^ij^>:$^2 iO, Mmi}anW 200 

>'i>'7^'t?yi5' 2 4 0 t^mmt^fzibcDpim^ >!^-y xm^2 z ojc 

ctf9^fl?fe$nTl^6o >^-7x^XlHlS&2 3 OfiHEliili^^lM-t'S h5 
V^XiJ'Q? l<i::^U>h^ 5->t^OPM0S h^>>?Xi5'Q72'-Q74. N 
MOS hy>i^X^^Ql 5, Q7 6. S.O*ffiin:R6. R 7 tr^MLr^,^-So U > 
15 ^:^^>:$^2 4 O^mJ&t^^ >^<-^moPMOS h5>i>XiJ'Q2 1-0 2 
n©S^«@li. ^>^-y ji^xmi%2 3 0 0DigiJiR7-v^i^$n. lojjtlCN 
MOS h^>'J7.^Q3 1~Q3 n©&S^m(>^>^-7i-rxla]i^2 3 0 

f^>^£iiT[ R 6 $ nr I ^ o 

20 m^to^lHlSS2 0 0 {C*5l^T. c<i:F/I^^f|3 0 0*Nt>©l±J;tl 

m^I o{i^^<!:t>n> I c> I oUih^=F3 0CDmE{i^£<^ h^>v>X^Q 
7 1 h/^7/j:^.^L. Mi6T<£mi5ll<i:4'^3. ^ xm^2 3 0© 

2 3 0©|£!JtR6. R7®mEP$TUs {Jff 0 <i:nj:«9s U >^ 2 4 0 0 

I c ^ I o /a bm^itiin^lHlSS 2 0 0 (Dm=f- 3 0 ©mE{i±# ^>^-yx.^ 
Xl2lg§2 3 0©h7>>^X:5'Q7 Hzmmtmtl. ijUyVi'y-^^O^Vy 
>i^XiJ'Q7 2-07 4. Q7 5. Q 7 6 {im^N'-f 7X$nTm^*<^n'S*tm> 
.^g^tR 6 . R 7 {imEI^T> ^4*:b^^:KmjE;{i<^ CX') >^ 2 A 00 



wo 99/00903 2 2 PCT/JP98/02870 

Tl^^'if'gfc/A^o HI 1 5 ©iHlS&icfci^TU. tB:^^^ y^N'-^j' i n v 5 ^^^^M 
Cc«hy^;t— KDl 1. D 1 2;^^b>/d:a#^|?fM^^:^7)/^V7X<^ffll^/c5^gSli 

15 1112 QIC. M»J(7)^jgf|©lHli?&>&,7^f-„ 112 0{C*Jl^T(i. ^)yO'il^y^ 
20 Tii. Qi \(D-mmty^ir-Y(^Z 1' {colti. ai;^TOii;^*^>f-K-e^ 

25 ^ I V {ciEitm-f . I v©^:^a (/"I v) \z.m\tho %'^x^mm^(j^ 
^%mmmt^ c oi^rKici: oTiiffl^k^ji!t;{)<i2:^^{i:T-i ^ c c omm\ 

tflho m\ 5OCC0<bLT©^iJ,d^<i:LT. (1) m\\\-z>y'J7s^WPU 

^^oxmmmt^'mw.xh^ . (2) ihtimmmm\x^'^yi---ri^3y^ 
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(;£:ffl|gffl;!><j[£<^^tf#,^) o 
(3) L S I ©'il|J:lffl^l:. i£«E^L if ^i&^[:{c^$/d:■9#|^Jf^MIE7i><lr^^©T'e 
25 f^o COm^itX^r 'y5^{iitk{C:t>-i?5©PLLlHlg§> A/D^^^lslJS. 

E12 3{i. :^mm(D^-mtmm'c^^mm7.^ y^mwm^mfm'(:i>6o 

ZZX\ Ql 1 0{im2?EX^«y^ci:LTmgt'5MOS h5>>'X:$'s Q12 
O(i/<-r7xm0StI s<&M-rMOS^>f;t- K> I n v l SliMOS 



wo 99/00903 2 4 * PCT/JP98/02870 

Mos v^y^x^Qi 1 o©^--h{is ^UT7.mm s^mtuosy^ 

KQ 1 2 0 tmf^^nxi^6o CtLiz^fO. MOS h^Vv^X^Q 1 1 OCD 

5 f-hicm^<^7xms.t<wi]a^n?>o ttz. mos h^>-:^xiJ'Qi 1 00 k 

4{C^,^$nTl>-So J^ifc. MOS h5>i^Xi^Ql 1 0 :fe<t 
O'MOS^Y^- KQ 1 2 0{i. UO^V'yy'JT.^Ql 1 0 ©^ii^{C/NVT 

CMOS-r^^N-rS' I n V 1 3 {i. *g^ii^&t±i:^7l5js§-^^*tix i^iSMtb:^ 
10 Ji^th&tiiti^y\i-yyxttj:?>o ccDCMOS-f >/<-^ i n v i 3©tti:f7 

(is MOS h5>i^x^Qi 1 o©v-x m'mmmm) izmm^nr^^^c 
tfz. z.(D CMOS y^<-:$' I n v I sommmmmi. ^ti^'nmmGND. 

V i lzJ:iomtt^CMOS-f yy<-:$' I n v 1 3 CDtB;^ 1/^;^^ Lfc;&<l.\ M 

OS h5>i^X^Ql 1 o*w^-r<5o 
20 -T'^drjb-^. $iJiIfi^omEfitVi;(><0(7)Ji^, CMOS-f >/<-^ I nv 1 3 
(DlhtliiV c c l^^7Hc/j:§o ^om^. MOS h5>i^x^Q I 1 Oov-t; 
-^■-hPaKi. m^<^7X'\j{mKfs:?)fzi6^ MOS h5>vX^Q 1 1 0 

-yjs Pimimom&mv i c c i^^Mzmtt^t. cmo s y/<~ 

25 I n V 1 3(D^tliiO l^'^Mztl^, MOS hy^JX^Ql 1 0 

{i. llP/<^TXt«cSl::nk^o Z.(Dtzi6^ MOS h^yv'x^Qi i 0 

4 {c||fl5t^»?Lf o 
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L 0 

112 4{i. il2 aiC:^-rmmx-r .y5^lHlS&^. Vcc = 2. 5VCDCM0SL 

$iMi-t0^^vi/xi|i t i = 1 n i^^-?>'i/xi|i©3i-^±f9/il:-^T^^PHl= i o 

5 OpsT^^o 

M0Sh5>S^;^:J'Ql 1 0.^»Ktl^I51g§lioSt I oOX-T 7 f-^^'ii^OTtis 
3Z-^±«9fcckO'ij[-^T^9<h^>{c. CMOS'T y^N'-iJ' I n v I 3 ©|ij:/3mE*<x 
10 MOS h-7>v^7.^Q 1 I OO/N'^rxmEipS (0 V~VD (=MOSy'f/f- 

KQi 2 ©Misrai^E) ) ^mi'^xmt-thnmmw^^tv^. co/ci6. 

^X^Id. H 2 4 ^T. InIX§m»tt I o OX-f .y 5^ > :;^'ii^««rBl(CiJ{j- -g, 7 ^ X 
CM0S^>/<-:5^ I n V 1 3 ^^^f^t- <5 M O S h 7 V-^X^J'CD'^r- 

?>mm<Dmmmmi s • t imiz>(iLxmmii^tU6f)\ i s = i oua. 

ti =1 n s i^,^9^^$4^i!^fP^mcfcl^T^>. 1 - 2 ^fUgcf- 

$ t){c. CMOS^>/<-:J' I n V 1 3 cDai:;^J^m^X'i' y ^T^>i)MO S h5 

>i^xi?Qi 1 oov-x mmEmmm i:.mmLr. mos b^y>^7.^Q 

1 1 0<^:SEiit^CiT\ CMOS^>^<-^ I n v 1 3<D\iitl^M0S 
25 >?XiS^Ql l O0y-h (ffimEiJm) {C^i^LT. MOS h^^-^^XiJ'Ql 
1 O^mWjt^^^iZit^X. MOS h^^-^^XiJ'Q 1 1 0 (Dt^$iJpI$^^{C^f-" 



wo 99/00903 „ „ PCT/JP98/02870 

2 6 

y^^mmizmrf^it6ctt<-c^^o tzt^ii. mosls i-etiCHz 

^Ji^Lfz h<DT:-^6o tfz^ ll9(C^L/ci^iJ[lElg§b 2 9 6 0 

20 {i:mixtEis&7^ o©A:(jjffi^2 1 1 . 21 2^^^lzAtl^nfzm^(Dmm 

S^>/<~iJ' I nv 2 2 2(Dliitl^mOS h5>v'X^Q2 2 l©V-X{cEf]An 
■^tl^o c:n{Ccfc^)^ MOS h5>v'X^Q2 2 IK CO/N;l/Xft^(D/N';l/X 

25 m <Dmmmmmu ^-^y^i^^cFz 2 o^^mt-So 4- 

+ C F 2 2 0 omEii^jP^^ti. V/- 1 2 3 4o<j;^>'m»?t*n^l5l?§ 2 

5<^r^LT. CCOi 0 0{CA;^/$tLSo cn^^(:^Ts ceo 1 0 Oti. 
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2 7 

^^lHl?S9 5 OOCMOS^>/<--^ I n V 2 4 2<DliiM<M0S N^^i^x^ 

5 -yj. &:mitm^i o o0A;^^^2 1 k 2 1 2^^>z\ti^ntzm^(D 

mmiZtiJtsLX. \iitl^^2 1 4{CE12 5<DBmz7r:t^^UDOVJN(Di<Lm 

0®CMOS'1'>^<-i57 I ri/v 2 2 4 <Z)t±j;'j;6<M0 S h5>-:;'X:^Q 2 2 3 ©V 
-XJlEnM^n-So cn{Cj:<9. MOS h5>>^X^Q2 2 3;t»\ (i^g^/NVl/X 

10 ^(DmmtzimML. ++^n"'>^cf 2 2 o^^^jcm-T'So +t/^°•>^cF 2 2 0 

V/I^^|n]]?&9 0 0 4Dj:OWLAn^[H]l?Sl 0 C 

c o 1 0 0 KAtj^n^o cn^^«:fT. c c o i o o (i. ^m^-^^ f v 

tfzs \iitl^^2 1 4;{)^b>l±}:;'J$tlfcDOWN<D^4^g^/^•y^x^i^{cJ:D. T 
15 /I ^^lHl?&9 5 OOCMOS^ I n v 2 4 4 (D\iitlf}<UO S 

X:S^2 4 SCDV-XJCEnto^tl-So ZtiiZXi), MOS h7>>'X^Q 2 4 37{»<. 

25 1^(7) p .y ^ ^^Sfc£.gnj:<g«Ej£WP L L 5 C ti^X^^o 
mi^tSCti!)<^mx$>ho 
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2 8 

(MOS h^Vi^XrS'Qx. CMOS^>/<-iJ^ I n vx. fzfzL. 1 ^x^ 
Wt-S^-^7>:/Amp 3 1 0© (-) A:^«?{c^^$n. 

dtJ:'j(cg,^$nTi^So ^j:4b\ #MOS h5>v?x;5'Qx©y-Mi. gmm^ 

I s^MtMOSiJ^-r;t-- KQ 3 2 0 {cj; ^T^N^TX^n-S;^ U> h $5-Ia| 

15 >'Hf-t©m-rst'.y Vii<Kii-^n^o ^CUOS^ y^<-^ I n V xCDM^fi. 
GNDi-VDT^^o VD®fi(i. S?^^<^ TXfflCDMO S iJ'V KQ 3 2 

S E{ztmt^nM.7.^ "ji-m^OCUOS^ y^<-9 I n v l cDai;tl;i><-VD 
tU^ho v:n(Cj:<9. miJftX'i' 7 5^Q 1 0 0{i^iiL^ ^^7>yAmp3 1 0 

^ (-) Kt}^mm-^us>B{zjt^tfzm.m.iu^h^m.to uzt^-^x. it^ 

T>-/Amp3 1 Q(D^t}^^iz{t^ Rf • I MS B>j:^aJ:'jmiE7&<l^4t--5o 

25 ccTd. — ^liLTs A:;^;x>f -^'iS^ybfi^o-^-^. MSBcot'-y hA:^i!if'p 

1112 6{c^tD/A^^iHigs-e{i. nmm.i)m^xnmif.'mmm<DmM 
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2 9 

CCT\ Q4 1 OJim^X-r .y5^iLT^t|-r'S^-«7-M0S h5>>'X:J' 
10 (FET). I n V 4 2(i^N*9-M0S h-5>i^XiJ'Q4 1 OSgfjfflCDmEX'i' 
•y^i LT^6g-r'i»ffiM^ I n V 4 3 {i^ I n v 4 2|Ei!lffl 

^w-Mos h7>v?x^Q4 1 o{i. f-h-/}<m^<^TxmMVhizmm^ 
15 2 0 V) izmm^n. ^LT. v-xj&^^s^i'f y/<-iS^ I nv4 zoihtn^mm 

*gM^>^<-iJ' I n V 4 2{i. Mfft^^^^-MOS h^yyX^QA 7 Ofc 
cfcc;Q4 8 OT-tM^tLfcMmfcb:^lE]S&-tra^So ^^-^-iMOS h^^JX^ 
Q 4 7 0 *>ckO'Q 4 8 0 © KU^ Xi^ii LT^M$tl. -en*<|gti^ 
20 I n V 4 2(Dtiitltfl^X\.^6o ttz. ^<r?-MOS h5 >i^X^Q 4 7 0:feck 
C>'Q4 8 0(DY-hi,t^Mlxmm'^n. ^Mmmy^<'-^ l nv4 2C[)A 
i3tfS-oX\.^6o ttz. ^^•'7~M0S h5 >i^X^5^Q 4 7 0 (DV-X{im«V c 
cJC^M^n. ^<7-M0S-h5>>^X^Q 4 S OCDV-X^m^GND^tlX 

25 CMOS^>/<-iJ' I nv4 3{c{i. It^^iLr. V c c fccJ;?>'^JfeGND75>^ 

CCe. ^/N'^-MOS h^>i^'X^cD^i^|?IJ^^§<!:. Q4 1 0(^2 0 0 
V/ 1 0 A. Q 4 7 0 *>cfca'Q 4 8 0 (i. mz^^I^^lloftfflj^CD 1 5 V/ 1 0 A 
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bit. mgitX^ h^yPX^QA 1 OO^mmmitV- 

mEY G onic^ L. V G on < V b < V c c i 4* >5 J; 9 ^zM^•V^ ^o'fzt^it. 
VGon=4V. Vb = 6V. Vcc = 8VT3bao 
ifS^^^M^X-r .y5^I5il?§T(i. CMOS'l'V^N'-rS' I nv4 3©A:/ji^^ 

5 4 9 ic, mmi&<D^<jvxiM^i)<^\jja^n6t. >^<-:$^ I n v 4 2omtl 
s^vc c:foJ:D^'g^tfeGNDFB1omfe^^^|^l<h•r'S^^•>'l/x^i^*<^n-So 

Ctl^§{:^T. h5>v'Xi5'Q4 1 0 {i. ^g|i^>,<_^ j ^ v4 

10 M{ifi>4*< /aH^o t*^L. aM'r>^<-iJ' I nv4 2(Dliitl^ >t°-V>xit. 
TLj di;^7fit{i^^°'7-MOS h5>v^X^Q4 8 OCD^y^^tU^, fHj ti} 

-eti. ^N'^-MOS h^>-:^XiJ'Q 4 7 0 *JJ:0'Q 4 8 0 K^OM 

15 Z(Dtzib. >'^•7-M0S h5>i^X^Q4 1 0 CD^^^?^^. iSM-TV/^-^ 

fzt^ii. Vs=+ 1 2 0 V. VGpn= 4 V. Vb = 6 V. Vc c = 8 Vil^ 
o/c€E^#(cfe%>T. y^y^'m-^^i^i 0 MHz X(DW}m<m^ttJi 
20 So CintcJ:^. ='>^'^'-^ ^^>X4 5^^it4^ + ^^*->:$'^i:(!:■<&/J^J^{^:-^SC 

WMX$>^o 

OS h^yi^x^Q4 1 OcDy-h{::EnjD$nsili/NV7X;:)<tmE-e*Sji^, 

m 2 8 (CxTt Wi5>lTii. 1112 7{C^t-^-^JfeJ^.^lCt>l>T. €mE(D/N'9 
-MOS V^yJX^QM 0*JJ;O*Q 4 8 0 T^^^^n/^i^gtii- >v<-:$' I n 
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3 1 

V 4 2 lcft;tT^ ^^^^^-^B h 5 Vi^XiS' Q 5 1 0 . Q 5 2 0 X't^^m^^ i 
y'^t^aUD r V 5 0^ffll,>Tl^-5o ^M^i y rJ';f:D7D r v 5 O^'ffll^^C 

10 H 2 9 KTT^-t^EMimmoymMT.^ -y ^l5lg§*<. 0 2 3 

(OmMT.^ y'i-WtWA.^^^t. CMOS^>/<-iS' I n V-1-3 0VC c#jm 
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